It has recently been accepted that from a functional point of view the central nervous system is highly responsive to low doses of X-rays. In view of the results of previous experiments (Shimizu, Mieno and Yamashita 1973 ) that X-irradiation of the head with 500-1,000 R caused only a subtle but definite adrenocortical stimulation, it was desirable to investigate whether the sensitivity of the hypo thalamic-pituitary axis is modified after exposure of the head to moderate doses of X-rays.
Previously Mirand and Hoffman (1956) have shown that the com pensatory adrenal hypertrophy after unilateral adrenalectomy is inhibited by head X-irradiation, probably due to a direct effect of radiation on the hypothalamus or pituitary. The present investigation was designed to elucidate this problem by studying the responsiveness of the adrenocortical secretory activity to exogenous histamine after head X-irradiation.
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METHODS
Mongrel adult male dogs (9.4-17.7 kg) were used in the present experiments. Under sodium pentobarbital anesthesia, the animals were placed in a prone position and designed so that the head would be within a vertically oriented X-ray beam, and were irradiated with 1,000 R of direct radiation to their heads.
Radiation was delivered with a 200 kV peak therapy unit using 200 kV, 20 mA, filtration of 0.5 mm Cu and 0.5 mm Al, and half-value-layer of 1.0 mm Cu. A distance from X-ray tube to the central part of the head was 30 cm and a dose-rate approximately 130 R/min. Observations were carried out one day or 30 days after irradiation.
On the day before the experiments, the animals were anesthetized with sodium pentobarbital and the left lumboadrenal vein was approached through the left lumbar area and cannulated, according to the method of Satake, Sugawara and Watanabe (1927). They were allowed to rest for approximately 18 hrs prior to the beginning of the experi ment. On the day of the experiment, the animals were re-anesthetized with sodium pentobarbital (25mg/kg, injected i.v.) and 3 hrs later, injected with 0.5mg, histamine/ kg body weight into the left saphenous vein in a single dose for 30 sec. Samples of adrenal venous blood were collected 20 and 10 min before, and 15, 30, 60, 90 and 120 min after the injection of histamine. In other experiments, dexamethasone in 0.1 mg/kg was injected subcutaneously 3 hrs before the injection of histamine, and blood sampling was made as before.
The blood was chilled immediately and centrifuged under refrigeration. One ml of plasma was analyzed for 17-hydroxycorticosteroids (17-OHCS) by the method of Porter and Silber (1950). The lower limit of detectability of 17-OHCS in 1 ml plasma was 0.1µg.
RESULTS
The secretion of adrenal 17-hydroxycorticosteroids in response to the administration of histamine in non-irradiated and irradiated dogs
In control (non-irradiated) dogs, an intravenous injection of 0.5 mg histamine/ kg produced a rapid and marked increase in 17-OHCS secretion by the adrenal. The highest increase occurred within approximately 15 min after the injection. One day after head X-irradiation, treatment of irradiated animals with 0.5mg/ kg of histamine caused a definite adrenocortical stimulation but a significantly less 17-OHCS was secreted than for control non-irradiated dogs. Thirty days after exposure, the administration of histamine to irradiated dogs also resulted in an increased adrenocortical activity. However, compared with the magnitude of response in non-irradiated dogs, a tendency to a lower responsiveness to histamine was found. The results are shown in Table I and Fig. 1 .
In other experiments, one day after head X-irradiation, irradiated dogs were given subcutaneously dexamethasone 0.5 mg/kg 3 hrs before the injection of his tamine. Pretreatment with dexamethasone did not significantly modify the adrenocortical response to histamine (Table 2 and Fig. 2) .
DISCUSSION
In the present experiments, the adrenocortical response to exogenous hista mine was diminished largely one day after X-irradiation of the haed with 1,000 R. This diminished reaction suggests three possibilities: (1) a varying excitability of Tanigawa 1967 ) . The adrenal response was pituitary-dependent, since it failed to occur in animals deprived of the pituitary. It appears that the stimulatory effect of histamine is on the central nervous system (especially the hypothalamic centers) as a systemic stress , because the ACTH-releasing process of the pituitary could not be stimulated locally by histamine (Ortmann 1960) . Therefore, it is anticipated in the present study that the primary focus of the diminution of histamine-induced effect by head Xirradiation may be in the central nervous system. However, under the conditions of the present experiments, the functional ability of the pituitary after head Xirradiation may have an important bearing on the problem of the debated site of diminution. In this respect, Mateyko and. Edelmann (1.954), who studied pituitary levels of ACTH activity after localized irradiation of the pituitary with 1,000 R, showed significant increase of ACTH content at 1 hr, a return to normal levels by 6 hrs, and a decrease to subnormal levels (indicative of a release of ACTH) at 24 hrs after exposure. Benjamin and Yost (1960) have also shown that blood levels of ACTH increased rapidly 24 hrs after ionizing radiation of the head. Their results strongly suggest that the pituitary was never hypofunctional 24 hrs after exposure. In the present study, too, there was no significant difference in 17-OHCS secretion 20 and 10 min before the injection of histamine between nonirradiated and irradiated dogs. Furthermore, there exists the possibility that the adrenal cortex may be the site of diminution, because it had been shown that the biotransformation of steroids in the adrenal tissue may be altered after irradiation (Berliner, Stevens and Berliner 1964) . In preliminary experiments performed with almost the same procedure, no alterations in the adrenocortical response to exogenous ACTH was found one day after exposure of the head to 1,000 R of X-rays (unpublished observation). Considering these observations, the present results observed one day after head X-irradiation appear to prove that the sus ceptibility of the adrenocortical activating mechanism in the central nervous system may be diminished considerably by X-irradiation. Furthermore, the responsiveness to the administration of histamine, observed 30 days after X-irradiation of 1,000 R, was lower than that in non-irradiated animals. This suggests that the effect of X-irradiation continues for 30 days or more.
